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Upper Portage Creek Subbasin - Culvert near 69th Ave under R/R, 100-

ojee
Friction Method Manning Formula
Solve For Full Flow Diameter

Roughness Coefficient 0.013
Channel Slope 0.02000 fi/ft
Normal Depth 428 ft
Diameter 428 ft
Discharge 24260 fi3/s

Diameter k 428 ft
Normal Depth 428 1t
.Flow Area 14.36 fi2 ‘
Wetted Perimeter 13.43 ft
Top Width 0.00 ft
Critical Depth 413 ft
Percent Full 1000 %
Critical Slope 0.01751  fuit
Velocity ' 16.90 fifs
Velocity Head 444
Specific Energy 871 +#t
Froude Number 0.00
Maximum Discharge 260.97 ft¥/s
Discharge Full 24260 ft¥s
Slope Full 0.02000 i/t
Flow Type SubCritical

e

R

Downstream Depth ) 0.00 ft
Length 0.00 it
Number Of Steps 0

Upstream Depth 0.00 f#t
Profile Description
Profile Headloss 0.00 f#t
Average End Depth Over Rise 000 %
Normal Depth Over Rise 100.00 %
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
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Upper Portage Creek Subbasin - Culvert near 69th Ave under R/R, 100-

GV w but Da : 7 s
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 4.28 ft
Critical Depth 413 f
Channel Slope 0.02000 i/t
Critical Slope 0.01751 ft/ft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
7/1/2008 10:23:39 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2
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43.1 CULVERTS — METHODS OF ANALYSIS

FIGURE 4.3.1:B
HEADWATER DEPTH FOR SMOOTH INTERIOR PIPE CULVERTS WITH INLET CONTROL
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ATTACHMENT 6

Existing Project Descriptions
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Kruger Creek Basin

Problem Identified:

The culvert crossing at Burn Road requires annual sediment removal; the sediment comes from roadway runoff. Burn Road
follows the Kruger Creek ravine which is characterized by steep vegetated slopes on both sides. There are areas of failure
along these siopes causing the excessive sediments. East of the City, County development is delivering increasing
stormwater runoff to the creek, which is making the erosion worse.

Proposed Project:

This project consists of removing and replacing an existing culvert, assume replace with 60-ft long 8-ft wide culvert.

ITEM Quantity | Units 2006 Unit | 2006 Total
Price Price
206 Culvert Replacement at Burn Road
1 Roadway Excavation, w/ Haul* 100 CY
2 |Arch Culvert (8-feet) 60| LF
3 __|Head Wall & Wing Wall 2] EA
4 ICulvert Backfill & Compaction* : 10| CY
5 |Aggregate Base & Surfacing Coarse 10f CY
6  [Stream Reconstruction 1 LS
7 ___|Protect Existing Utilities & One Call Services 11 LS
8 [|Trench Safety 60| LF
9 ISPCC Plan, Silt Fence, & TESC Measures 100] LF
10 {Roadway Restoration 60 LF
11 |Traffic Control Labor 100| Hours
Subtotal - $10,900 $23,080
12 Mobilization/Demob/Overhead & Profit 1 LS 10% $1,090 10% $2,308
13 Contingency 1] LS 30% $3,597 30% $7,616
14 Sales Tax 1] LS 8.5% $1,325 8.5% $2,805
Estimated Construction Cost $16,912 $35,810
15 Geotech Borings & Soil Tests 11 LS $10,000 $10,000
16 Eng'r, Permitting, Legal, Admin (15%) 1 LS 15% $2,537 25% $8,952
17 Surveying (Property, Design & Const.) 1 LS 4% $676 4% $1,432
18 Construction Management (4%) 11 LS 4% $676 4% $1,432
]
CITY'S ESTIMATE (2007) |
TOTAL 2002 DOLLARS $20,802 |
TOTAL 2006 DOLLARS - $57,627 \
|
Notes:
1 Quantities based on discussions with City of Arington staff 12/10/2002.
2 (*) Indicates Unit Prices from 67th Ave. NE Bid Tab opened March 15, 2001.
3  (RSM) Indicates Unit Prices from RS Means.
4 Assumes a single contractor to perform all projects in the area under one contract.
5  See accompanying text for more detailed description.



Problem ldentified:

Prairie Creek Basin

8‘5/‘7 O

At 71st Ave, the sidewalk is collapsing. A new culvert is required as it is undersized. The most recent culvert installed on

Prairie creek was an 8-foot diameter squashed cuivert to meet WDFW standards.

Proposed Project:

This project consists of removing and replacing an existing culvert, assume replace with 60-ft long 8-ft wide culvert.

ITEM Unit Total 2006 Unit | 2006 Total
NO. ITEM Quantity | Units Price Price Price Price
210 Culvert Replacement at 71st Avenue

1 |Roadway Excavation, w/ Haui* 100|] CY $8.50 $850 $10 $957
2 |Arch Culvert (8-feet) 60| LF $400 $24,000
3 |Head Wall (8-feet) & Wing Wall (8-feet) 2| EA $2,500 $5,000
4 |Culvert Backfill & Compaction* 10| CY $20 $200 $23 $225
5 _|Aggregate Base & Surfacing Coarse 10| _CY $18 $180 $20 $203
6 |Stream Reconstruction 1] LS $10,000 $10,000
7 |Protect Existing Utilities & One Call Services 1 LS $750 $750 $844 $844
8  |Trench Safety 60| LF $2 $120 $2 $135
9 |SPCC Plan, Silt Fence, & TESC Measures 100{ LF $5 $500 $6 $563
10 |Roadway Restoration 100f CY $50 $5,000
11 |Traffic Control Labor 100{ Hours $35 $3,500 $39 $3,939
Subtotal _ $6,100 $50,866
12 Mobilization/Demob/Overhead & Profit 1 LS 10% $610 10% $5,087
13 Contingency 1] LS 30% $2,013 30% $16,786
14 Sales Tax 1 LS 8.5% $741 8.5% $6,183
Estima;lited Construction Cost $9,464 $78,921
15 Eng'r, Permitting, Legal, Admin (25%) 11 LS 25% $2,366 25% $19,730
16 Geotech Borings & Soil Tests 1 LS $10,000 $10,000
17 Surveying (Property, Design & Const.) 11 LS 4% $379 4% $3,157
18 Construction Management (4%) 1. LS 4% $379 4% $3,157
CITY'S ESTIMATE (2003) -
TOTAL 2002 DOLLARS $12,588
TOTAL 2006 DOLLARS $114,964
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Prairie Creek Basin

Problem ldentified:

Upsized culvert is needed to resolve capacity issues for the culvert under 67th Avenue.

Proposed Project:

This project consists of removing and replacing an existing culvert, assume replace with 60-ft long 8-t wide culvert.

2006 Unit | 2006 Total
Price Pri
211 Prairie Creek Culvert Replacement at 67th
1 |Roadway Excavation, w/ Haul* 100] CY $8.50 $850 $10 $957
2 Arch Culvert (8-feet) 60 LF $400 $24,000
3 Head Wall (8-feet) & Wing Wall (8-feet) 2] EA $2,500 $5,000
4  |Culvert Backfill & Compaction* 10f CY $20 $200 $23 $225
5 |Aggregate Base & Surfacing Coarse 10| CY $18 $180 $20 $203
6 Stream Reconstruction 1 LS $10,000 $10,000
7___ |Protect Existing Utilities & One Call Services 1 LS $750 $750 $844 $844
8 Trench Safety 601 LF $2 $120 $2 $135
9 SPCC Plan, Silt Fence, & TESC Measures 100] LF $5 $500 $6 $563
10 |Roadway Restoration 100] CY $50 $5,000
11 |Traffic Control Labor 100] Hours $35 $3,500 $39 $3,939
Subtotal - $6,100 $50,866
12 Mobilization/Demob/Overhead & Profit 1] LS 10% $610 10% $5,087
13 Contingency 11 LS 30% $2,013 30% $16,786
14 Sales Tax 1l LS 8.5% $741 8.5% $6,183
Estimated Construction Cost $9,464 $78,921
15 Eng', Permitting, Legal, Admin (25%) 1 LS 25% $2,366 25% $19,730 |
16 Geotech Borings & Soil Tests 1 LS $10,000 $10,000
17 Surveying (Property, Design & Const.) 1] LS 4% $379 4% $3,157
18 Construction Management (4%) 11 LS 4% $379 4% $3,157
CITY'S ESTIMATE (2003) -
TOTAL 2002 DOLLARS $12,588
TOTAL 2006 DOLLARS $114,964
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Prairie Creek Basin

Problem Identified:

Upsized culvert is needed to resolve capacity issues for the culvert under McKinley Avenue.

Proposed Project:

This project consists of removing and replacing an existing culvert, assume replace with 80-ft long 8-ft wide culvert.

2006 Unit | 2006 Total
Pri Pri
212 Prairie Creek Culvert Replacement at McKinley
1 |Roadway Excavation, w/ Haul* 100] CY $8.50 $850 $10 $957
2 |Arch Culvert (8-feet) 60| LF $400 $24,000
3 Head Wall (8-feet) & Wing Wall (8-feet) 21 EA $2,500 $5,000
4  |Culvert Backfill & Compaction* 10| CY $20 $200 $23 $225
5 _|Aggregate Base & Surfacing Coarse 10| cvy $18 $180 $20 $203
6  |Stream Reconstruction 1] LS $10,000 $10,000
7___|Protect Existing Utilities & One Call Services 11 LS $750 $750 $844 $844
8 Trench Safety 60} LF $2 $120 $2 $135
9 SPCC Plan, Silt Fence, & TESC Measures 100] LF $5 $500 $6 $563
10 |Roadway Restoration 100f CY $50 $5,000
11 |Traffic Control Labor 100| Hours $35 $3,500 $39 $3,939
Subtotal _ $6,100 $50,866
12 Mobilization/Demob/Overhead & Profit 11 LS 10% $610 10% $5,087
13 Contingency 11 LS 30% $2,013 30% $16,786
14 Sales Tax 11 LS 8.5% $741 8.5% $6,183
Estimated Construction Cost $9,464 $78,921
15 Eng'r, Permitting, Legal, Admin (25%) 11 LS 25% $2,366 | - 25% $19,730
16 Geotech Borings & Soil Tests 1] LS $10,000 $10,000
17 Surveying (Property, Design & Const.) 1] LS 4% $379 4% $3,157
18 Construction Management (4%) 1] LS 4% $379 4% $3,157
CITY'S ESTIMATE (2003) -
TOTAL 2002 DOLLARS $12,588
TOTAL 2006 DOLLARS $114,964
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Prairie Creek Basin

Problem Identified:

Upsized culvert is needed to resolve capacity issues for the culvert under Railroad Tracks.

Proposed Project:

This project consists of removing and replacing an existing culvert, assume replace with 60-ft long 8-ft wide culvert.

2006 Unit | 2006 Total
i Price
213 Prairie Creek Culvert Replacement at Railroad Tracks
1 |Roadway Excavation, w/ Haul* 100 CY $8.50 $850 $10 $957
2 |Arch Culvert (8-feet) 60| LF ' . $400 $24,000
3 Head Wall (8-feet) & Wing Walll (8-feet) 2] EA $2,500 $5,000
4  ICulvert Backfill & Compaction* 10f CY $20 $200 $23 $225
5 |Aggregate Base & Surfacing Coarse 10 CY $18 $180 $20 $203
6 |Stream Reconstruction 11 LS $10,000 $10,000
7 __|Protect Existing Utilities & One Call Services 11 LS $750 $750 $844 $844
8 [Trench Safety 60 LF $2 $120 $2 $135
9 SPCC Plan, Silt Fence, & TESC Measures 100{ LF $5 $500 $6 $563
10 |Roadway Restoration 100{ CY $50 $5,000
11__ [Traffic Control Labor 100] Hours $35 $3,500 $39 $3,939
Subtotal $6,100 $50,866
12 Mobilization/Demob/Overhead & Profit 11 LS 10% $610 10% $5,087 |
13 Contingency 1 LS 30% $2,013 30% $16,786
14 Sales Tax 1l LS 8.5% $741 8.5% $6,183
Estimated Construction Cost $9,464 $78,921
15 Eng'r, Permitting, L.egal, Admin (25%) 11 LS 25% $2,366 25%] $19,730
16 Geotech Borings & Soil Tests 1] LS $10,000 $10,000
17 Surveying (Property, Design & Const.) 1] LS 4% $379 4% $3,157
18 Construction Management (4%) 1 LS 4%| - $379 4% $3,157
CITY'S ESTIMATE (2003) -
TOTAL 2002 DOLLARS $12,588

TOTAL 2006 DOLLARS $114,964

i
‘
!
i
,
1




Prairie Creek Basin

Problem ldentified:

Upsized culvert is needed to resolve capacity issues for the culvert at Sweetwater.

Proposed Project:

89/ ‘70}

This project consists of removing and replacing an existing culvert, assume replace with 60-ft long 8-ft wide culvert,

Prairie Creek Culvert Replacement at Sweetwater

Quantity | Units

2006 Unit

2006 Total
Price

1 {Roadway Excavation, w/ Haul* 100] CY $8.50 $850 $10 $957
2 |Arch Culvert (8-feet) 60| LF $400 $24,000
3 Head Wall (8-feet) & Wing Wall (8-feet) 2} EA $2,500 $5,000
4 {Culvert Backfill & Compaction* 10] CY $20 $200 $23 $225
5___|Aggregate Base & Surfacing Coarse 10| CY $18 $180 $20 $203
6 [Stream Reconstruction 11 LS $10,000 $10,000
7 . |Protect Existing Utilities & One Call Services 1] LS $750 $750 $844 $844
8 [Trench Safety 60| LF $2 $120 $2 $135
9 |SPCC Plan, Silt Fence, & TESC Measures 100 LF $5 $500 $6 $563
10 |Roadway Restoration 100] CY $50 $5,000
11__[Traffic Control Labor 100§ Hours $35 $3,500 $39 $3,939
Subtotal $6,100 $50,866
12 Mobilization/Demob/Overhead & Profit 1 LS 10% $610 10% $5,087
13 Contingency 1 LS 30% $2,013 30% $16,786
14 Sales Tax 1] LS 8.5% $741 8.5% $6,183
Estimated Construction Cost $9,464 $78,921
15 Eng'r, Permitting, Legal, Admin (25%) 1 LS 25% $2,366 25% $19,730
16 Geotech Borings & Soil Tests 1 LS $10,000 $10,000
17 Surveying (Property, Design & Const.) 11 LS 4% $379 4% $3,157
18 Construction Management (4%) 1 LS 4% $379 4% $3,157
CITY'S ESTIMATE (2003) -
TOTAL 2002 DOLLARS $12,588
TOTAL 2006 DOLLARS $114,964




Upper Portage Creek Basin

Problem Identified:

/a0

Listed in the 1995 Stormwater Master Plan, this project is intended to addresses capacity issues along this stretch of the

drainage system.
Proposed Project:

Project would replace two culverts directly upstream of 69th Avenue NE. One culvert would be replaced under a 15-feet
wide gravel road, and a second under the Burlington Northern Santa Fe Rail Road (BNSF) tracks. The cost estimate is
based on designing and installing a total of 60 feet of culvert per fish passage guidelines.

ITEM Unit Total 2006 Unit | 2006 Total
NO. ITEM Quantity | Units Price Price Price Price
4 ortage Creek at 69th Avenue
1 Roadway Excavation, w/ Haul* 100| cCYy $8.50 $850 $10 $957
2 ___|Arch Culvert, 96" (Quantity = 2 @ 60 LF each) 120 LF $135 $16,200 $152 $18,233
3 |Headwall / wing wall 8] EA $2,000 $16,000 $2,251 $18,008
4  |Culvert Backfili and Compaction* 60 CY $65 $3,900 $73 $4,389
5 |Aggregate Base & Surfacing Course 20} cy $18 $360 $20 $405
6  |Stream Reconstruction 80| cCYy $25 $2,000 $28 $2,251
7____|Protect Existing Utilities & One Call Services 1 LS $750 $750 $844 $844
8 ITrench Safety 120 LF $2 $240 $2 $270
9 |SPCC Plan, Silt Fence, & TESC Measures 100{ LF $5 $500 $6 $563
10 __{Paving Restoration 1,440] SF
11 |Traffic Safety Control Devices 1 LS b2, \ $2,814
12 [Traffic Control Labor 40} HR $1,400 $39 $1,576
Subtotal _ : $44,700 $50,310
13 Mobilization/Overhead & Profit 1 LS 10% $4,470 10% $5,031
14 Contingency 1 LS 30% $13,410 30% $15,093
15 Sales Tax (8.5%) 1 LS 8.5% $5,319 8.5% $5,987
Estimated Construction Cost $67,899 $76,421
16 Geotech Borings & Soil Tests 1] LS $6,000 $6,000 $10,000 $10,000
17 Eng'r, Permitting, Legal, Admin (25%) 1] LS 25% $1,500 25% $19,105
18 Surveying (Property, Design-& Const.) 11 LS 4% $240 4% $3,057
19 Construction Management (4%) 1 LS 4% $240 4% $3,057
CITY'S ESTIMATE (2003) $13,000
TOTAL 2002 DOLLARS $75,879
TOTAL 2006 DOLLARS $111,640
Notes:
1 Estimates based 1995 Comprehensive Plan Sizing of Culverts.
2 (*) Indicates Unit Prices from 67th Ave. NE Bid Tab opened March 15, 2001.
3 (RSM) Indicates Unit Prices from RS Means.
4 Assumes a single contractor (or City) to perform all projects in the area under one contract.
5  See accompanying text for more detailed description.






